INTRODUCTION
The chin is located in the central portion of lower face and is a critical feature that contributes to the frontal profile and symmetry of the face. Microgenia is defined as an abnormally small chin.
Unlike micrognathia, which designates hypoplastic mandibles with type II dental malocclusion, individuals with microgenia have normal dental occlusion. Microgenia is a cosmetic concern and contributes to the appearance of a disproportionately short face. A proportional nose can appear larger in comparison, and the neck soft tissue can sag due to the shortened fulcrum.
There have been many discussions on aesthetically pleasing profiles of the chin. Gonzalez-Ulloa and Stevens [1] described the ideal chin projection as a tangential line from the soft tissue nasion that is perpendicular to the Frankfort horizontal line. Farkas et al. [2] analyzed the inclination of the facial profile as an angle between the perpendicular line at the glabella and the line connecting the glabella and pogonion, which has been estimated to be around -3° in men and -4° in women. A few millimeters be-hind a perpendicular line on the lower lip in the Frankfort horizontal position has been widely accepted as a good reference for soft tissue pogonion [3] .
Various treatment options have been developed to address chin deficiency. Although advancement genioplasty using osteotomy is the golden standard for chin augmentation, it is a complex procedure that requires general anesthesia and several days of hospitalization. Most patients prefer a simple, safe, and less invasive procedure. Autologous fat transfer or filler injection is a minimally invasive non-surgical option, but requires repeat treatments with unpredictable long-term outcomes.
Chin augmentation using alloplastic materials is a decent alternative to both osteotomies and fat/filler injections. The most commonly used materials include Silastic (solid silicone, Michigan Medical Co., Santa Barbara, CA, USA), Medpor (porous polyethylene, Porex Surgical Inc., College Park, GA, USA), and Gore-Tex Also, secondary bone resorption could injure tooth root or mental nerve and inhibit chin growth when the material is applied in patients while the mandible continues to grow.
We developed a new operative technique in which Gore-Tex chin implant is placed in two planes, with the intent to minimize aforementioned problems caused by alloplastic implantation. The aim of this study was to present our experience with the modified augmentation genioplasty procedure.
METHODS
This dual plane Gore-Tex chin augmentation procedure was per- It is generally accepted that facial osteotomies are not advised until growth completion (14-16 years old in females and 16-18 years old in males) [5] . Silicone implants inhibit bone growth when inserted under the periosteum, whereas bone growth is not interfered when implants are placed over the periosteum [6, 7] . Two reasons have been suggested as a possible cause of bone resorption. One explanation is that implant pressure incites an inflammatory reaction, which accelerates bone resorption. The other is that instability between the implant and bone surface could cause continuous inflammation which also inhibits bone growth. On the other hand, silicone implantation over the periosteum does not cause significant bone resorption. Therefore, intact periosteum and implant stabilization are important factors in bone growth inhibition. Progressive bone erosion can cause tooth root exposure and injure the mental nerve. The amount of bone erosion is associated with preoperative baseline labial incompetence and mentalis muscle hyperactivity [8] . The Gore-Tex implant can be inserted over the periosteum, and it can be used as an alternative to avoid bone erosion. A minimal amount of sub-periosteal dissection in our operative method causes minimal bone resorption and allows for the application of this procedure in adolescents without inhibiting growth potential.
However, Gore-Tex has some disadvantages, including a relatively high risk of local inflammatory reaction causing erythema and edema at the skin site, infection, and displacement. It also is foramen and upper margin of the implant was preserved to decrease the risk of injury. An extraoral sub-mental approach can be a good alternative that prevents damage to the mentalis muscle and minimize infection from intraoral flora [3] . However, a noticeable scar is of great concern to cosmetic patients, especially among East Asian patients.
Dual plane Gore-Tex chin augmentation is a very simple method that takes less operative time. The average operation time was 43 minutes from incision to closure. Furthermore, local anesthesia with mental nerve block was sufficient for most cases of isolated augmentation genioplasty. However, it is difficult to correct asymmetric chin, vertical shortness, or complex deformity of the chin. Genioplasty with osteotomy could be an alternative in these cases, and ancillary correction could be performed using a GoreTex implant. The learning curve of this procedure lies in the creation of an adequate pocket size and preparing a Gore-Tex implant that conforms well to the underlying bone contour, which is important to prevent implant migration and exposure.
This study is limited by its retrospective design and small sample size. Furthermore, objective assessment tools should be performed to assess postoperative outcomes. The effect of the Gore-Tex chin implants on bone growth when placed over the periosteum should be investigated in future studies.
In conclusion, dual plane augmentation genioplasty using the Gore-Tex implant is an easy and effective surgical procedure that can produce aesthetically acceptable outcomes with minimal morbidity. Moreover, limited subperiosteal dissection preserves normal bone growth potential; therefore, it can also be used in younger patients who are still in their growth phase.
